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2 9 E AFoaE H2 A PCBs I+ AT 7S THAIAHS EYE PCBs 3+ M7l
A 90719] AlEE A - A, A A ] F7]E ARl #7484 &1—% AEsT
3 Hel7] AARelA e PCBs FEH YT 7.6~23.8 mg/LE YERHO ™, FA73-S 0.02~0.54 pg/100
em?e) FEHOE AZHAL 3, Tl E9) A H7]E-S 0.01~0.071 mg/kg«] FERSR HAE
HATh £ AT A3, A7 EFREAEWHY AR BT AV 718 SEAENHeR
23 7EE A sk A5l HlEl PCBs - #71E9] #E|7t 1ot sk 2o E detdr.

Abstract: This study was performed to evaluate the PCBs-containing wastes using official test method. Ninety

_E

samples of transformer oil and various solid waste were collected to assess the analytical results. In the analysis
of PCBs-containing wastes, the PCBs levels were detected in the range of 7.6 mg/kg to 23.8 mg/kg for
transformer oils, 0.02~0.54 png/100 cm? for plat solid wastes, and 0.01~0.071 mg/kg for amorphous solid waste.
In the cupper wire waste of the transformer with oil concentration level of 23 mg/kg, the analytical result exceed
PCBs regulation level of 0.04 mg/kg. The new proposed analytical method for PCBs containing waste can

be forced to effective management of the wastes.
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‘ PCBs containing wastes J

|

{ Non porous solid waste }

|
| 1

(Silicon steel etc.) (Cupper wire etc.)

[Flat form solid wastt] (Amo rous solid waste}

I |
|

Wipe test
|

Sample cutting

(10 cm x 10 cm) (1 cm* 50 g)

|

|

Surface wiping

1I
J
]

[ Sample cutting

[

[ Soxhlet extraction ] [U]trasonic extraction}

Fig. 1. Analytical procedure of PCBs containing solid waste.
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Porous solid waste |
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[ Paper, wood, textile etc }

Leaching test
|

[
[ Sample cutting
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[

(1 cmx1cm, 100 g)

I

1
|
Leaching ]
J

(pH 5.8~6.3, 200rpm, 6 hrs)

Liquid/Liquid extraction
(hexane 50 mL, 2 times)
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‘ Transformer oil ‘

v

‘ Alkali decomposition ‘

v

‘ Liquid/Liquid extraction ‘

v

‘ Sulfuric acid treatment ‘

v

Florisil column purify

v

‘ Silica gel column cleanup ‘

v

‘ GC/ECD analysis ‘

Fig. 2. Analytical procedure of PCBs containing liquid waste
analytical method : If the additional cleanup needed,
the florisil column cleanup process can be performed
to remove the oil in the pre-treatment procedure.
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3. &dn ¢ nE

3.1. H9i® & PCBs 5= EXE

HA7 A AFHE 949 AAFE DA s
PCBs 7547 A5%5 AE% PCBsY E4S Yl
wate] Aeksle Dasfeiyos Aekste] Tuble 29]
el Atk W] A F PCBsel £4 A=
Table 29| YER v}e} o] 7.6~23.8 mg/Le] FEH
92 Yegen, HAH F PCBs A& A€
Aroclor 1242:1254:12602] H]&-©°] 3:2:1271), 2:2:1(5
7y, 1:32(17) 2 0:1:007) 22 el 2 A9
EAYY AlE= tFE°] Aroclor 1242, 1254, ¥
12600] B5F &= o, A 97 F 579 A8
A1 Aroclor 1242:1254:12607} 2:2:12] H| &2 HEFH

Table 2. Analytical results of PCBs containing liquid wastes

Detected Peak pattern

concentration  Aroclor Aroclor Aroclor
(mg/L) 1242 1254 1260

Waste Standard 2 - - -
TLW-1 11.8 3 2 1
TLW-2 7.6 2 2 1
TLW-3 8.5 2 2 1
TLW-4 9.4 3 2 1
TLW-5 7.9 2 2 1
TLW-6 10.4 2 2 1
TLW-7 23.8 1 3 2
TLW-8 23.5 0 1 0
TLW-9 12.7 2 2 1

Table 1. Analytical conditions of GC/ECD for determination of PCBs

Condition

Column

Carrier Gas 99.999% N,

Detector pECD

Total Flow 60 mL/min
GC/ECD

Injector Temp. 240 °C

Oven Temp.

Detector Temp. 310 °C

DB-5 (30 m, 0.25 mm, 0.25 um film thickness)

100 °C(2 min)—15°C/min—160 °C(0 min)—5 °C/min—280°C(10 min)
—10 °C/min— 290°C(5 min)
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Table 3. Analytical results of PCBs containing solid wastes

I HiL 71EE 7R g AR YERE
ol Aol wet ¥Ae Drrt gt 7|FY 23
57} g2A vehd Aoz dE )

v, A FAY Fole SEAIEHES A8
st BAE A3 A 7|52 PCBs HE7F 10
ppm<l Al S0l A7k T_Hﬂﬂ—v— 0.003 mg/Lo]’d 7
Ao
PCBs AZ&5%7} T‘Hﬂ 71
71=9] FES FAAES Fotat] Oﬁﬂlz %
ehdtt. ol §&90] pH 5.8~6.32 FHFE &
7] ool &l tigk 8-3%(0.0027~0.75 mg/L)7} %
£ 218421 PCBs(0.0027~0.75 mg/L)7} &l 72| &
57 7] WEQ] Ao R AR, of& Y F
of, Al 5 HARTF AE Wl E017F U= B¢
olE #H7|=o] A&EHE A7 A& AR o
At} Fig 39 A 284 Z2ntEa8S YJehy
At

g ZFsA] 8

3.3. H|EEM
7djl_|. HII'L"'E

Het7 oA A F g HdH| 71 &2 TRt BHANF-
sheF gl A At BAAAE Fig 4 B Fig 500
YER ATE oo 286l veRd vkel 7o) v)Eh
3 HA T 7Rt dAfelr e pCBs FEE
& 523} g AoR dAH7]=2 PCBs A 7]E 2
mg/L o]/Fell A AFAE 23 71 E9] AS ol
AR 4 #H71Ee 7E olHE AEHISH, 20

wely| Sxjel PCBs BY £

FSW1 Amorphous solid waste - contents test Porous solid waste - Leaching test
contents
(100 o) (mg/ke) (mg/L)
Silicon steel ~ Copper ~ Copper . Iron core  Insulating  Insulating  Insulating Insulating
. . Bushing .
sheet wire 1 wire 2 and bolt paper 1 paper 2 paper 3 material
Standard 0.4 0.04 0.04 0.04 0.04 0.003 0.003 0.003 0.003
TSW-1 0.03 0.001 0.036 0.001 0.004 0.0002 - 0.0011 0.0002
TSW-2 0.06 0.027 0.019 0.003 - 0.0005 0.0005 0.0005 0.0005
TSW-3 0.18 0.004 0.019 0.002 0.005 - - 0.0002 -
TSW-4 0.07 0.015 0.015 0.002 - 0.0005 0.0008 0.0005 -
TSW-5 0.14 0.014 0.140 0.004 0.032 0.0005 0.0005 0.0001 0.0001
TSW-6 0.16 0.002 0.035 0.002 0.009 0.0004 0.0085 0.0005 -
TSW-7 0.37 0.004 0.036 0.005 0.011 0.0005 0.0001 0.0002 0.0002
TSW-8 0.53 0.052 0.071 0.008 0.012 0.0001 0.0024 0.0007 0.00042
TSW-9 0.02 0.004 0.003 0.002 0.012 0.0001 0.0014 0.0002 -

'FSW : Abbreviation of Flat Solid Waste
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Fig. 3. Chromatogram of TSW-8 Sample (PCBs concentration 23.5 ppm).
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Fig. 4. Comparison of the analytical results of flat solid waste
in contents test.
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Fig. 5. Comparison of the analytical results of amorphous solid waste in contents test.
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Fig. 6. Comparison of the analytical results of porous solid waste in leaching test.
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